Chronic ethanol consumption affects filipin-cholesterol complexes and intramembranous particles of synaptosomes of rat brain cortex.
To assess the effect of ethanol on the planar distribution of cholesterol as well as on the surface architecture of presynaptic terminals of rats, synaptosomes isolated from cerebral cortex of rats chronically exposed to alcohol were incubated with filipin, a cytochemical marker for beta-hydroxycholesterol, and analyzed using both conventional (qualitative and quantitative) and freeze-fracture electron microscopy. Synaptosomes incubated in the absence of filipin were used as cytochemical controls. Biochemical determination indicates a 12% increase of cholesterol in synaptosomal membranes from alcohol treated rats. This increase was confirmed by a significant increment in the number of filipin-cholesterol complexes. Synaptosomes of treated rats showed a reduction in the total number of synaptic vesicles (SV) as well as a decrease in the density and total number of intramembranous particles (IMP) per synaptosome. In control rats, most synaptosomal IMP were distributed in clusters whereas in those of rats exposed to alcohol they were distributed at random. These changes in distribution of IMP were also observed in presynaptic terminals analyzed "in situ." These findings indicate that ethanol acts on the presynaptic terminals. The variations in cholesterol content as well as in the density and distribution of IMP appear to be related to alcohol-induced changes in the physicochemical properties of components of the synaptosomal membrane.